We present the discovery of 11 new T dwarfs, found during the course of a photometric survey for mid-to-late T dwarfs in the 2MASS Point Source Catalog and from a proper motion selected sample of ultracool dwarfs in the 2MASS Working Database. Using the NASA Infrared Telescope Facility SpeX spectrograph, we obtained low-resolution (R∼150) spectroscopy, allowing us to derive near-infrared spectral types of T2−T8. One of these new T dwarfs, 2MASS J13243559+6358284, was also discovered independently by Metchev et al. in prep. . This object is spectroscopically peculiar and possibly a binary and/or very young (< 300 Myr). We specifically attempted to model the spectrum of this source as a composite binary to reproduce its peculiar spectral characteristics. The latest-type object in our sample is a T8 dwarf, 2MASS J07290002−3954043, now one of the four latest-type T dwarfs known. All 11 T dwarfs are nearby given their spectrophotometric distance estimates, with 1 T dwarf within 10 pc and 8 additional T dwarfs within 25 pc, if single. These new additions increase the 25 pc census of T dwarfs by ∼14%. Their proximity offers an excellent opportunity to probe for companions at closer separations than are possible for more distant T dwarfs.
Introduction
The T spectral class (Burgasser et al. 2002; Geballe et al. 2002) is currently the coolest populated class on the MK system, with effective temperatures ranging from ∼1400 K at the L/T transition down to ∼700 K for the coolest known T dwarf (Golimowski et al. 2004; Vrba et al. 2004; Kirkpatrick 2005) . The transition between the L and T spectral classes is characterized by the onset of CH 4 absorption in the near-infrared. By mid-type T, the spectral class is dominated by CH 4 , H 2 O, and collision induced absorption by H 2 (CIA H 2 ) in the near-infrared (Saumon et al. 1994; Borysow et al. 1997; Kirkpatrick et al. 2006 ).
Since the discovery of the T prototype Gl 229B Oppenheimer et al. 1995) in 1995, ∼100 T dwarfs have been identified 2 . These objects are our coolest neighbors, spanning the mass and temperature gap between giant planets and the lowest mass stars. Unlike extrasolar planets, we can directly image and often spectroscopically observe T dwarfs in the field and as companions to more massive stars. Therefore, these objects offer invaluable testbeds for extrasolar giant planet atmospheric models.
Due to their intrinsic faintness, the census of T dwarfs in the Solar Neighborhood remains largely incomplete. To date, two surveys have provided the largest contributions to the currently known population: the Sloan Digitized Sky Survey (SDSS, York et al. 2000) , a wide-field optical survey, and the Two Micron All Sky Survey (2MASS; Skrutskie et al. 2006 ), a near-infrared all sky survey. T dwarfs emit most of their flux in the near-infrared; however, due to the J − K s color degeneracy of early-type T dwarfs and M dwarfs, recovery of early-type T dwarfs by the 2MASS survey has proven difficult. The SDSS survey, while successful at identifying early-type (hotter) T dwarfs using far-optical color selections, is not as sensitive to late-type (cooler) T dwarfs, which emit very little flux at visual wavelengths.
To expand the census of the Sun's coolest neighbors, we have conducted a photometric survey for mid-to-late type T dwarfs using the 2MASS Point Source Catalog, searching both deeper than previous surveys for T dwarfs (Burgasser et al. 1999 (Burgasser et al. , 2000a (Burgasser et al. ,b, 2002 (Burgasser et al. , 2003a (Burgasser et al. ,c, 2004b Tinney et al. 2005; Ellis et al. 2005) as well as in the Galactic Plane. We present the discovery of eight new T dwarfs from this search, including the discovery of a very nearby (d∼8.4 pc) T8 dwarf. We also present the first three T dwarfs from our 2MASS proper motion search, all of which are early-type T dwarfs. We describe these two searches in §2. In §3, we describe the spectroscopic observations obtained with the NASA Infrared Telescope Facility 3.0 m SpeX spectrograph and the characterization of this new set of T dwarfs. In §4, we discuss the current census of the Solar Neighborhood. Finally, in §5 we give our conclusions.
Observations

Target Selection
The eleven new T dwarfs we report here were discovered in two different searches using Two Micron All Sky Survey (2MASS) data: (1) a 2MASS photometric search for mid-to-late type T dwarfs and (2) a 2MASS proper motion survey for ultracool dwarfs.
2MASS Photometric Selection of Mid-to-Late Type T Dwarfs
This search was designed to identify mid-to-late type T dwarfs and to be complementary to previous searches by Burgasser et al. using the 2MASS database. Their most recent search selected sources with |b| ≥ 15
• , J ≤ 16.0, J−H ≤ 0.3 or H−K s ≤ 0, and no optical counterpart within a 5 ′′ radius in the USNO-A2.0 catalog or by visual inspection of DSS I and II images. We extended our search half a magnitude deeper in J-band for the same area of sky (|b| ≥ 15
• , 16 < J ≤ 16.5) and searched the galactic plane (|b| < 15 • ), a portion of sky completely unexplored by Burgasser et al. We also modified our color selection criteria, described below, to decrease the number of false positives followed-up spectroscopically.
Our search was broken into three parts defined by galactic latitude: (1) |b| ≥ 15
• , (2) 10
• ≤ |b| < 15
• , and (3) |b| < 10
• . All three searches had the following keywords (in parentheses) in common -1. Not a cataloged minor planet at the time the 2MASS Point Source Catalog was constructed (mp flg=0); 2. No contamination by galaxies (gal contam=0); 3. No artifact contamination or source confusion (cc flg like '000');
No optical counterpart within a 5
′′ radius in the USNO-A2.0 Catalog (nopt mchs=0)
or by visual inspection of DSS II I-band images 3 ;
5. A non-null detection in both J-and H-bands (j cmsig is not null and h cmsig is not null); 6. Sky positions not coincident with the Large Magellanic Cloud, Small Magellanic Cloud, or 47 Tuc.
The J-band magnitude and near-infrared color cuts for each of the three galactic latitude searches are defined in Table 1 . For (1) |b| ≥ 15
• and (2) 10 • ≤ |b| < 15
• , we used the same color selection ((J−H ≤ 0) or (J−H ≤ 0.3 and H−K s ≤ 0)). This color selection is similar but more restrictive than that used by Burgasser et al. (2003a) (J−H ≤ 0 or H−K s ≤ 0) and was modified from that search because of the high incidence of M dwarfs (∼89%) and low incidence of T dwarfs in spectroscopic follow-up (∼11%, Burgasser et al. 2004b ). Burgasser et al. had relaxed color selection criteria to allow detection of early-type T dwarfs (< T4). For (3) |b| < 10
• , we further restricted our color selection (J−H ≤ 0) and brightness limit (J ≤ 16) due to the high density of sources in the galactic plane and searched only outside the galactic center, |l| ≥ 20
• . These color selections effectively limited our search to SpT > T4 (see Figure 1 ).
Of the three searches, the galactic plane search: (3) |b| < 10
• and |l| ≥ 20
• , had the lowest rate of transients (40%, asteroids, spurious detections, flare events, etc., see Table  2 ) and, after confirmation, highest rate of T dwarfs (100%). The three new T dwarfs from this search are 2MASS 0602+40 4 , 2MASS 1007−45, and 2MASS 2154+59 (see Table 3 ). In comparison, (1) |b| ≥ 15
• had a transient rate of ∼79% and, after confirmation, T dwarf rate of ∼58%, with 4 new T dwarfs identified: 2MASS 0510−42, 2MASS 1215−34, 2MASS 1615+13, and 2MASS 2154−10 (see Table 3 ). Three previously known T dwarfs were also recovered: SDSS 1630+08 (T5.5, Chiu et al. 2006) , SDSS 1758+46 (T6.5, Knapp et al. 2004) , and SDSS 2124+01 (T5, Knapp et al. 2004, see Table 4 ). The search (2) 10
• had a transient rate of ∼67% and, after confirmation, a T dwarf rate of 50%, with 1 new T dwarf identified: 2MASS 0729−39 (see Table 3 ). The lower transient and higher T dwarf rate for the galactic plane search arises from the better photometry (J ≤ 16) and more restrictive color selection (J−H ≤ 0) used.
The total incidence of transients in these three searches was ∼71%. In Figure 2 , we show a histogram of the fraction of transients versus ecliptic latitude. The vast majority (84%) are located within 30
• of the ecliptic. The remaining 16% are likely highly inclined asteroids or image artifacts. We list all 50 transients in Table 2 .
By contrast, the 8 newly identified and 3 confirmed T dwarfs are distributed nearly evenly across ecliptic latitude (β; see Figure 2 ). For all confirmed candidates, we find a fraction of 0.45 for M dwarfs and 0.55 for T dwarfs, an improvement of five-fold over Burgasser et al.'s search despite more uncertain photometry for |b| ≥ 10
• and 16.0 < J ≤ 16.5. This increased rate of T dwarf detection occurred because our color selection lies further from the locus of M dwarfs, leading to less scattering from uncertain photometry of faint M dwarfs into our color selection (see Figure 1 ). To date, we have completed follow-up of 67 of 70 candidates visible from IRTF 5 and have 11 candidates too northerly or southerly to be observed by IRTF. Of these remaining 14 candidates, 11 have |β| > 30
• . Taking into account the photometry and ecliptic latitudes of these remaining sources, we estimate that 4−5 of these remaining candidates are T dwarfs. We have programs on IRTF/SpeX, Gemini-North/NIFS, and SOAR/OSIRIS to obtain imaging/spectroscopy of all remaining 14 candidates and will present the results in a future paper.
2MASS Proper Motion Survey
We have carried out a proper motion survey for ultracool dwarfs using ∼4700 sq. degrees of multi-epoch data in the 2MASS Working Database. We give a brief outline of the search criteria here and refer the reader to Looper et al. in prep, for full details of this search. For this dataset, we selected all objects with a proper motion exceeding 0.
′′ 2 yr −1 , a time difference between epochs of ∆t ≥ 0.2 yr, a positional difference exceeding 0.
′′ 4 between the first and last epochs, and J ≤ 16.5. We also required no optical counterpart within a 5 ′′ radius in the USNO-A2.0 catalog (Monet et al. 1998) or by visual inspection of Digitized Sky Survey (DSS) I and II V-or R-band images. For particularly bright objects, we required large R−J colors (R−J > 6). This search resulted in ∼140 candidates. To date, we have spectroscopically followed-up ∼120 of these objects, and we report on follow-up of three of these objects here: 2MASS 1106+27, 2MASS 1324+63, and 2MASS 1404−31 (see Table 3 ). 2MASS 1324+63 was independently identified as a T dwarf by Metchev et al. in prep. Both 2MASS 1106+27 and 2MASS 1404−31 are new discoveries. We also identified two previously discovered T dwarfs: 2MASS 0939−24 (T8, Tinney et al. 2005) and SDSSp 1346−00 (T6.5, Tsvetanov et al. 2000, see Table 4 ).
Imaging: UH 2.2m/ULBCAM & IRTF 3.0m/SpeX
We conducted follow-up imaging to cull the large number of transients from our 2MASS photometric search sample, using the UH 2.2m
6 /ULBCAM and the IRTF 3.0m 6 /SpeX cameras. Our 2MASS proper motion search sample did not require follow-up imaging since second epoch 2MASS images confirmed the existence of our targets. We imaged a total of 67 candidates during several runs described below. ′′ 5−0. ′′ 8 seeing at K-band. Using the J-band filter, we took 60 sec exposures with a single offset for pair-wise subtraction. In all cases where neighboring stars fell in the camera's FOV, we were able to verify that the resultant images were deeper than the 2MASS J-band image for the same field. Candidates absent in our two imaging campaigns are listed in Table 2 .
Spectroscopy: IRTF 3.0m/SpeX
Spectroscopic observations were obtained using the IRTF/SpeX spectrograph in lowresolution mode, covering ∼0.7−2.5 µm in a single order on the 1024×1024 InSb array.
We used the 0.
′′ 5 slit, resulting in R∼150, and rotated the slit to the parallactic angle to minimize slit losses. For accurate sky subtraction, we nodded along the slit in ABBA cycles. Exposure times for science targets ranged from 120−180 s to maximize signal-to-noise and to minimize temporal variations of OH airglow, which can leave a forest of residual lines for long exposures (see Figures 1, 2 , & 3 of Ramsay et al. 1992 ).
We obtained spectroscopic observations for a total of 20 science targets, 2 T dwarf standards, and 20 calibrator A0 V stars between 08 Apr 2006 UT and 21 Dec 2006 UT. We list a log of our observations in Table 3 . All nights were clear or had light cirrus. All calibrator A0 stars were observed either immediately before or after the science target with a differential airmass less than 0.10 for accurate flux calibration. After observing the calibrator stars, we immediately took internal flat-field and argon arc lamps for instrumental calibration. We employed standard reduction techniques using the Spextool package version 3.2 (Cushing et al. 2004; Vacca et al. 2003) .
Analysis
M Dwarfs
Near-infrared spectroscopy of candidates confirmed via second-epoch imaging (see §2.2) reveals nine of them as M dwarfs. To classify these spectra, we compared their overall morphology, particularly the strength of their H 2 O absorptions at 1.30−1.51 and 1.75−2.05 µm, to a set of known M dwarfs: Gl 229A (M1), Gl 411 (M2), Gl 388 (M3), Gl 213 (M4), Gl 51 (M5), Gl 406 (M6), vB8 (M7), vB10 (M8), LHS 2924 (M9), and BRI 0021−0214 (M9.5) (Cushing et al. 2005) . We list the spectral types (M3−M7) of these nine M dwarfs in Table  3 and estimate our accuracy as ±1 subtype, except for those types denoted with a colon due to spectra with poor signal-to-noise. None of these 9 M dwarf spectra differ markedly from our comparison M dwarfs, suggesting that the unusual near-infrared colors of these M dwarfs shown in Figure 1 are due to large photometric errors instead of spectroscopic peculiarities.
T Dwarfs
Classification & Kinematics
In Figure 3 , we show finder charts for all 11 new T dwarfs constructed from 2MASS AllSky Release Survey 8 J-band images. We classified these T dwarfs by comparing their overall spectral morphologies to near-infrared T dwarf primary standards (see Figure 4 ) defined by Burgasser et al. (2006a) : SDSS J120747.17+024424.8 (T0 std), SDSSp J083717.22−000018.3 (T1 std), SDSSp J125453.90−012247.4 (T2 std), 2MASS J12095613−1004008 (T3 std), 2MASSI J2254188+312349 (T4 std), 2MASS J15031961+2525196 (T5 std), SDSSp J162414.37+002915.6 (T6 std), 2MASSI J0727182+171001 (T7 std), and 2MASSI J0415195−093506 (T8 std). These were also observed with IRTF/SpeX using the 0.
′′ 5 slit, so they have identical resolution (R∼150) to our spectra (Burgasser et al. 2006a , and this paper). We calculated near-infrared H 2 O and CH 4 spectral indices defined in Burgasser et al. (2006a) for the 11 new T dwarfs (see Table 5 ). The indirect spectral types (calculated by comparing each index measurement to that of each standard and finding the nearest subtype or half subtype match) are in excellent agreement (≤ 0.5 subtypes) with our direct spectral classification except for 2MASS 0729−39, which has two indices that are classified as > T8 and are not included in the mean indirect spectral type.
We find a spectral type range of T2 to T8 and a wide range in color of −0.6 J−K s 1.5. We were able to identify early-type T dwarfs in 2MASS because we did not rely on nearinfrared color selections in our proper motion search. With the exception of 2MASS 1324+63 (T2:pec) and 2MASS 0729−39 (T8pec), these T dwarfs show CH 4 and H 2 O absorption strengths throughout the near-infrared regime consistent with standards of similar spectral types (see Figure 4) . In Figure 5 , we show the near-infrared (J, H, K s ) colors along with optical (i, z) colors, when available, of these 11 T dwarfs in comparison to all known T dwarfs with individual magnitude errors of less than 0.3 mag.
The near-infrared colors of these new T dwarfs span a broad range, but generally track with the trend in color as a function of spectral type. While 2MASS 1324+63 lies along the redder edge of the dispersal relative to objects of similar spectral type and 2MASS 0729-39 lies along the bluer edge relative to objects of similar spectral type, they are both within one sigma of their own photometric errors from other sources in the dispersion.
Although the bottom panel of far optical minus near-infrared colors has very few sources, 2MASS 1324+63 is indistinct from the scatter of other T2 dwarfs. On the other hand, 2MASS
1106+27 is the only T2.5 dwarf with a measured i-band color in SDSS but is distinctly (> 1σ) bluer than all T2 dwarfs and is the bluest T2.5 dwarf in z−J. Although 2MASS 1106+27 is the second brightest T dwarf in SDSS (z=17.70±0.03, see Table 4 ), it was not found in previous searches of SDSS for T dwarfs because the photometry for a nearby faint source was registered instead. To get the SDSS colors for this object, we had to use the Navigate Visual Tool 9 to find 2MASS 1106+27. We used the Explore radio button and recorded the parameters of this object, which we fed to an SQL query, requesting the psf magnitudes (see Table 4 ). The i and z magnitudes of 2MASS 1324+63 and 2MASS 1615+13, we obtained from the SDSS Catalog in a standard fashion, requesting the 'psf mags' and 'psf magerrs' (see Table 4 ).
Spectrophotometric distance estimates were calculated using the spectral types derived above and the Liu et al. (2006) spectral type vs. magnitude relation (excluding known binaries) and are given along with other spectrophotometric properties in Table 4 . These distances range from ∼8.4−29.0 pc. For the three early-type T dwarfs from the 2MASS proper motion survey, we were able to calculate proper motions and position angles from the multi-epoch data (see Table 6 for kinematic properties). We were also able to do the same for 2MASS 1615+13, which was detected in z-band in the SDSS Catalog. The proper motions along with the distance estimates yielded tangential velocity estimates of ∼36−66 km s −1 for these four objects, which are near or exceeding the median V tan = 39.0 km s
for T dwarfs found by Vrba et al. (2004) . The tangential velocities of these four T dwarfs are nearly twice that of the median tangential velocities of L dwarfs (V tan = 24.5 km s −1 , Vrba et al. 2004) . Our proper motion sample is biased towards these higher velocity objects; i.e., at a distance of 20 pc, we would only detect objects with V tan 4.74 × 0. ′′ 4 yr −1 × 20 pc = 38 km s −1 . We use 0. ′′ 4 yr −1 in this estimate since 0. ′′ 4 is the motion floor for the survey and the mean epoch difference is near 1 yr.
Spectroscopically Peculiar Sources
Two of the T dwarfs identified in this study have spectral properties that are somewhat unusual compared to the spectral standards. We discuss these peculiar sources in detail.
2MASS 1324+63 (T2:pec)
While the spectrum of 2MASS 1324+63 has an overall spectral morphology similar to the T2 standard, particularly from the red optical to the blue slope of the H-band peak (1.5 µm), at longer wavelengths it is considerbaly more red, with weaker CH 4 absorption at 1.6 µm and a brighter K-band peak (2.1 µm). This motivates our classification of this source as peculiar. There are a handful of peculiar T dwarfs known, some of which are known to be binary (e.g., 2MASS J05185995−2828372; Cruz et al. 2004) or suspected to be affected by gravity effects (e.g., 2MASSI J0937347+293142; Burgasser et al. 2002 Burgasser et al. , 2006b Knapp et al. 2004 ). We consider both of these possibilities for 2MASS 1324+63.
To examine the binary hypothesis, we constructed a suite of synthetic binaries from L8-T8 spectral templates with equivalent SpeX prism spectra 10 . Our technique is similar to that used in Burgasser et al. (2005b Burgasser et al. ( , 2006c and Reid et al. (2006) . Our spectral templates include the primary near-infrared T dwarf spectral standards defined by Burgasser et al. (2006a) and the L dwarfs 2MASSW J1632291+190441 (L8, Kirkpatrick et al. 1999 ) and 2MASSW J0310599+164816 (L9, Kirkpatrick et al. 2000) . We augmented the SpeX spectra from Burgasser et al. (2006a) with new spectra for SDSS J120747.17+024424.8 (T0; Hawley et al. 2002) and SDSSp J083717.22−000018.3 (T1; Leggett et al. 2000) . Most of these sources are unresolved in high angular resolution imaging (Burgasser et al. 2006c ,a and references therein), with the exception of 2MASS 0310+16, which is a near equal-brightness binary (Stumpf et al. 2005) . The L9, T0, T3, and T7 templates have yet to be imaged at high angular resolution.
Integrated light spectra for artificial binaries were constructed by first absolutely flux calibrating the A+B spectral components. We computed a correction factor to scale the spectrum of each component such that it had the appropriate absolute J-band magnitude given by its spectral type. The correction factor is given by,
where both the J-band Vega spectrum 11 , f
V ega λ
, and the 2MASS J-band transmission profile 12 , T J (λ), have been interpolated onto the wavescale of each observed component. The absolute J-band magnitude, M J , was computed from the Liu et al. (2006) correction factor for both A+B components. Then we interpolated the wavelength scale of the B component onto the wavelength scale of the A component and added the two fluxes for the combined synthetic spectrum. For quantitative reference, we calculated H 2 O and CH 4 spectral indices for the entire suite (see col. 2−6, Table 7 ) but classify the synthetic spectra on overall morphology in comparison with spectral standards (see col. 9 -Direct, Table 7 ). The spectral type of each synthetic combination computed by the indices is shown in col. 10 of Table 7 (Ind 1). These indices are shown graphically in Figure 6 for the NIR synthetic spectra, NIR T dwarf standards, and the 11 new T dwarfs.
The synthetic binary spectra were compared to the spectrum of 2MASS 1324+63 visually. The four closest matches are shown in Figure 7 . The best two matches are L9+T2 [T0.5] and L8+T5 [T2:]. The L9+T2 synthetic combination, while providing a fairly good match throughout most of H-and K s -bands and having comparable H 2 O absorption strength from 1.75−2.05 µm, has weaker H 2 O absorption from 1.3−1.5 µm, a weaker Y-band (∼0.93−1.15 µm; Hillenbrand et al. 2002) slope, and weaker CH 4 and H 2 O absorption from ∼1.1−1.2 µm. The L8+T5 synthetic combination, conversely, provides a good match in Y-and J-bands but has overly strong absorption in H-and K-bands, which are primarily shaped by CH 4 absorption and CIA H 2 . While none of these matches are ideal, it should be noted that similar analysis for the resolved binary DENIS-P J225210.73−173013.4 also fails to provide a perfect fit, even though the source is known to be a binary . So unresolved multiplicity may nevertheless play a significant role.
Another possibility is that 2MASS 1324+63 is a young T dwarf (< 300 Myr), implying a lower mass, larger radius, and hence lower surface gravity (low pressure photosphere). One of the primary spectral shapers in K-band and, to a lesser extent, H-band, is CIA H 2 . In a low pressure atmosphere, the contribution of CIA H 2 would decrease and the spectrum would become redder (J−K would increase). This effect has been noted for young L dwarfs (Kirkpatrick et al. 2006, Kirkpatrick et al. in prep) . 2MASS 1324+63 could also have a dustier photosphere than typical T2 dwarfs, possibly caused by a lower gravity environment retarding the precipitation of dust. To date, the youngest spectroscopically confirmed T dwarf 13 is HN Peg B (Luhman et al. 2007 ), a T2.5 companion to HN Peg A (a G0 V star estimated to be ∼300 Myr old). After ∼300 Myr, brown dwarf radii contract very little, differing by only ∼20% in radius from their much older 3 Gyr counterparts (Burrows et al. 1997) . While this relatively young object is less massive than a 3 Gyr T2.5 dwarf, HN Peg B shows no spectroscopic deviations from a typical field T2.5 dwarf (See Figure 8 and Luhman et al. 2007 ).
2MASS 1324+63 is located in a region of sky completely unoccupied by any currently known young moving group. It could be a member of an unidentified young moving group or it could be older (> 100 Myr) than most moving groups (either a cast-off or from a dispersed group). Its tangential velocity (V tan = 45 km s −1 ) seemingly contradicts this, suggesting that it is of comparable age to older field T dwarfs.
2MASS 0729−39 (T8pec)
This object is one of four spectroscopically classified T8 dwarfs, the latest spectral type for T dwarfs currently known. While the peculiarities of 2MASS 0729−39 are not as evident as those for 2MASS 1324+63, they are certainly noticeable and worth further exploration here. This source is peculiar because it has some excess flux in the Y-band peak while the J-band peak, the H 2 O and CH 4 absorption from ∼1.1−1.2 µm, and the H 2 O absorption from 1.3−1.5 µm matches well to the T8 standard. There is also reduced flux in the H-band and K-band peaks compared to the T8 standard.
These peculiarities are indicative of a higher pressure photosphere, increasing K I wing absorption (causing slightly increased Y-band flux) and CIA H 2 absorption (causing depressed H-and K-band flux). Such features were previously noted for the high surface gravity and metal poor dwarf 2MASS 0937+29 (See Figure 2 of Burgasser et al. 2006b ). 2MASS 0729−39 may be a similarly relatively old and/or slightly metal-poor T dwarf.
Temperatures & Gravities
To examine the properties of our latest-type T dwarfs in further detail, we made use of the semi-empirical spectral index technique of Burgasser et al. (2006b) to estimate T ef f and log g. In brief, this method involves the comparison of H 2 O and color spectral ratios measured on the spectrum of a late-type T dwarf to the same ratios measured on theoretical condensate-free spectral models from Allard et al. (2001) and Burrows et al. (2006) . The latter are calibrated to reproduce the measured indices for the near infrared SpeX prism spectrum of Gliese 570D (Burgasser et al. 2000a) , which has parameters of T ef f = 782-821 K, log g = 4.95-5.23 and [Fe/H] = 0.09±0.04, based on empirical measurements and evolutionary models (Geballe et al. 2001; Saumon et al. 2006) . The H 2 O and color ratios are separately sensitive to T ef f and log g (for a given metallicity), and thus break the degeneracy between these parameters, which can then be used to infer mass and age with evolutionary models. As condensate-free spectral models generally provide poor fits for T ef f 1200 K, our analysis is generally confined to sources T5 (Golimowski et al. 2004 ). See Burgasser (2007) and Liebert & Burgasser (2007) for examples of this spectral technique in application.
We were able to derive constraints for T ef f and log g for five of the new T dwarfs in our sample using the H 2 O-J and K/H ratios (the latter defined in Burgasser et al. 2006b ). Figure  9 illustrates the fits for these sources, and Table 8 lists their estimated T ef f and log g ranges assuming an uncertainty of 10% in the spectral ratio measurement. Note that additional systematic uncertainties of order 50 K and 0.2 dex should be included when interpreting these values. T ef f values are consistent with trends from parallax samples (Golimowski et al. 2004; Vrba et al. 2004) , and show the expected decline in T ef f with later spectral type. Note that the peculiar T8, 2MASS 0729−39 has a relatively large surface gravity, consistent with our interpretation of this source in § 3.5.2. 2MASS 1007−45, on the other hand, has a relatively low surface gravity, which is consistent with its brighter K-band flux peak as seen in Figure 3 relative to the T5 standard. Subsolar and supersolar metallicities can also reproduce these effects, respectively (Burgasser et al. 2006b; Burgasser 2007; Liu et al. 2007; Saumon et al. 2007 ).
Using the solar metallicity evolutionary models of Burrows et al. (2001) , we estimated masses and ages for these five sources; ranges (without including systematic uncertainties) are given in Table 8 . As expected, low (high) surface gravities result in low (high) mass and age estimates. Since metallicity effects can mimic surface gravity effects on the K-band (in both cases modulating the relative opacity of H 2 ), care should be taken in interpreting these values.
Discussion -The Solar Neighborhood
To place our discoveries in context and to review the current state of high-resolution imaging for the nearest T dwarfs, we have constructed an up-to-date census of T dwarfs in the Solar Neighborhood (< 25 pc). This list was constructed from the L & T dwarf compendium maintained by Kirkpatrick, Gelino, & Burgasser 14 . We computed spectrophotometric distance estimates for the entire list of T dwarfs, using the M J vs near-infrared (NIR) SpT relation derived by Liu et al. (2006) (excluding known binaries). Those T dwarfs with trigonometric parallaxes have their distance estimates superseded by these measurements. For T dwarfs known to be binaries but without parallaxes, we have placed lower limits on their spectrophotometric distance estimate. Within 25 pc, this list includes a total of 72 T dwarfs, including 9 new additions reported here (see Table 9 ). These new additions represent an ∼14% increase in the 25 pc census of T dwarfs. Only 1 T dwarf from the compendium meeting these criteria was excluded from this list − 2MASS J11263991−5003550 (NIR T0, Folkes et al. 2007 ), which Burgasser et al. in prep, demonstrate has a mid-type L dwarf optical spectral morphology.
Within 10 pc, there are currently 14 known T dwarfs, one of which, 2MASS 0729−39 (the 8th closest T dwarf to the sun at 8.4 pc), is reported here. Of these 14 T dwarfs, 5 are companions to more massive stars. To date, over half of these T dwarfs have been followedup with high-resolution imaging, with one revealed as a tight binary -the nearest T dwarf, ǫ Indi Bab (Scholz et al. 2003; McCaughrean et al. 2004 ). This yields a binary fraction of ∼13% and a lower limit to the observed space density of 3 × 10 −3 T dwarfs per pc 3 for the 10 pc sample. Metchev et al. in prep, performed Monte Carlo simulations, predicting ∼30 T0-T8 dwarfs within 10 pc (a space density of 7 +3.2 −3.0 × 10 −3 pc −3 ), roughly twice the known population. The inputs for these simulations were based on a critical examination of T dwarf candidates chosen from a cross-correlation of SDSS and 2MASS, which helps to eliminate the 2MASS selection bias for early-T dwarfs and the SDSS selection bias for very late-T dwarfs. This density estimate exceeds both that derived for T5-T8 dwarfs (4.2 × 10 Between 10 and 25 pc, there are currently 59 known T dwarfs, 8 of which we report here. One caveat to this set, is that the distances we assigned to non-parallax sources are biased into this sample if they are binary (i.e., they are really further away, potentially outside 25 pc). The state of high-resolution imaging for this sample is not nearly as complete as for d < 10 pc, with only 23 out of the 59 known T dwarfs having follow-up. Of these 23 T dwarfs, 7 have been identified as binaries (Burgasser et al. 2006c and references there-in), yielding a binary fraction of ∼30% for this sample. This entire list represents an interesting distancelimited subset of all known T dwarfs, complete follow-up (both high resolution imaging and parallax measurements) of which could greatly bolster binarity statistics and lead to a more complete understanding of brown dwarf formation. Based on the number of known T dwarfs within 10 pc, there should be 200 T dwarfs within 10 < d < 25 pc (Metchev et al. in prep, predict ∼430), so the current census is highly incomplete.
We also note that, like the prototypes of the L and T spectral classes (GD 165B, Becklin & Zuckerman 1988 and Gl 229B, Nakajima et al. 1995; Oppenheimer et al. 1995, respectively) , which are both companions, the prototype of the Y spectral class (hypothetical dwarfs cooler than type T, Kirkpatrick et al. 1999 ) could first be identified as a companion to one of these T dwarfs. This should be ample motivation for the brown dwarf community to continue high angular resolution imaging of our nearest cool neighbors.
Conclusions
We have reported on the discovery of 11 new T dwarfs found during the course of two surveys using the 2MASS database. Using low-resolution prism spectroscopy (R∼150) on IRTF/SpeX, we have classified these T dwarfs in the near-infrared from T2−T8. All of these T dwarfs are nearby, with spectrophotometric distance estimates of ∼8.4−29.0 pc. One of these T dwarfs, 2MASS J13243559+6358284, we type as T2:pec and postulate that its spectroscopic peculiarities are the result of reduced collision induced absorption by H 2 , indicative of it being a young object (< 300 Myr), or that it is an L/T transition binary. To provide models for suspected or known binaries, we constructed a suite of synthetic spectra and computed their H 2 O and CH 4 indices. We have also reviewed the state of high resolution follow-up of T dwarfs in the Solar Neighborhood with d < 25 pc and make the case for completing follow-up of this sample to improve the poorly sampled binary statistics throughout the T spectral class for this distance-limited set.
Acknowledgments
DLL thanks J. Rayner for advising her for part of this project and for a careful read of the manuscript. We would like to thank J. Kartaltepe and Y. Kakazu for imaging several of our targets with the UH 2.2m/ULBCAM and for teaching DLL how to use the instrument. We thank S. Metchev for helping us with the SDSS Catalog, Mike Cushing for useful discussions, and Kevin Luhman for kindly providing the spectrum of HN Peg B. We would also like to thank our telescope operators on IRTF: D. Griep & B. Golisch. This paper uses data from the IRTF Spectral Library (http://irtfweb.ifa.hawaii.edu/$\sim$spex/spexlibrary/IRTFlibrary.html and from http://DwarfArchives.org. This publication also makes use of data products from the Two Micron All Sky Survey (2MASS), which is a joint project of the University of Massachusetts and the Infrared Processing and Analysis Center/California Institute of Technology, funded by the National Aeronautics and Space Administration and the National Science Foundation. DLL was a guest user of the Canadian Astronomy Data Centre, which is operated by the Herzberg Institute of Astrophysics, National Research Council of Canada. This research has also made use of the NASA/IPAC Infrared Science Archive (IRSA), which is operated by the Jet Propulsion Laboratory, California Institute of Technology, under contract with the National Aeronautics and Space Administration. As all spectroscopic and imaging follow-up data were obtained from the summit of Mauna Kea, the authors wish to recognize and acknowledge the very significant cultural role and reverence that this mountaintop has always had within the indigenous Hawaiian community. We are most fortunate to have the opportunity to conduct observations on the summit. Fig. 1 .-Near-infrared color-color plots for the 2MASS photometric search for mid-tolate type T dwarfs broken down by galactic latitude. Color selections are shown by the cross-hatched area. Known T dwarfs are plotted for reference, with early-type T dwarfs represented by blue triangles, mid-type T dwarfs by green asterisks, and late-type T dwarfs by red squares. For reference, the loci of M dwarfs and typical asteroids are outlined (Kirkpatrick et al. 2000; Grav & Holman 2004, respectively) . Candidates absent in followup imaging are denoted by "A" and spectroscopically confirmed M dwarfs are denoted by "M." All candidates needing follow-up imaging/spectroscopy are denoted by solid circles and newly identified T dwarfs are denoted by their spectral type. For candidates with null K s errors, arrows indicate an upper limit on their H−K s color. Median error bars for all candidates with non-null color errors are shown in the lower left of each plot. ′′ on a side. Epochs (UT) for each image are indicated along with the J2000 coordinates for each object represented by hhmm±ddmm. Fig. 4 .-IRTF/SpeX prism (R∼150) spectra of the eleven newly discovered T dwarfs (thick black lines) overplotted on their nearest near-infrared spectral type match (thin gray lines). Integer spectral types are the near-infrared primary T dwarf standards defined by Burgasser et al. (2006a) . Half subtypes are from the synthetic spectral library (see §3.2). All spectra have been normalized at 1.27 µm using a 0.01 µm window and are offset by halfinteger values (dotted lines show zero levels) for clarity. We have indicated the key atomic and molecular features. Burgasser et al. (2006a) . Solid squares represent the late-type L and T dwarfs we used to create the synthetic spectra, with a solid line connecting them. Synthetic spectra are represented by circles, with peculiar or uncertain types denoted by filled circles. The 11 new T dwarfs reported here are indicated by five-pointed stars, with peculiar sources denoted by filled stars. Fig. 7 .-Spectral template fitting of 2MASS 1324+63 (black) overplotted with best synthetic spectral fits (gray) determined visually. The A+B components are labeled and the integrated light spectral type (determined by direct comparison) is shown in brackets. All spectra have been normalized at 1.27 µm and are offset by integer units (zero levels are marked by dotted lines) for clarity. Of these four, the best fit is L9+T2 [T0.5]. Luhman et al. 2007) , an ∼300 Myr old T dwarf. For comparison, a spectrum of a T2.5 dwarf constructed from the T2 and T3 spectral standards is also overplotted (dotted line). All spectra have been normalized at 1.27 µm. , SDSS 1346−00 (Tsvetanov et al. 2000) , SDSS 1630+08 , SDSS 1758+46 (Knapp et al. 2004) , SDSS 2124+01 (Knapp et al. 2004 ). a NIR indices are defined by Burgasser et al. (2006a) .
b Direct spectral typing is done by visually comparing objects against standards.
c Colons mark estimates with standard deviations ≥ 1 spectral type.
d Index values outside the proscribed range (i.e., '<' or '>') are not used to compute the average spectral type.
e Spectral typing follows the convention of Burgasser et al. (2006a) , where Ind 1 (in parentheses) is computed by comparison of the indices to the indices of standards. a NIR indices are defined by Burgasser et al. (2006a) .
b Colons mark estimates with standard deviations ≥ 1 spectral type.
c Direct spectral typing is done by visually comparing objects against standards.
e Spectral typing follows the convention of Burgasser et al. (2006a) , where Ind 1 (in parentheses) is computed by comparison of the indices to the indices of standards. 
